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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S367patella. As part of an OAI ancillary study, physical activity was measured
over a time period of 7 days with an ActiGraph GT1M accelerometer.
Physical activity levels were deﬁned based on the 2008 Physical Activity
Guidelines for Americans (PAGA): Recommended (150 minutes of
moderate/vigorous [MV] activity per week acquired in bouts 10
minutes), Low (1 MV activity bout[s] per week but below guideline),
or Inactive (zero MV activity bouts per week. Linear regression analysis
was used to evaluate differences in WORMS grades and T2 measure-
ments between physical activity levels. Covariates included age, sex,
BMI, contralateral knee pain and family history for knee replacement.
Results: In asymptomatic subjects without radiographic OA in the study
knee at baseline, no associations were found between physical activity
levels and focal cartilage lesions or T2 levels in any compartment.
However, subjects who met the PAGA recommendations had an
increased meniscal lesion score predominantly on the medial side (No.
of lesions in medial meniscus P ¼ 0.004) and an increased BMEP lesion
score (WORMS maximum score, P ¼ 0.008) compared to inactive sub-
jects (Table 1). In exploratory analyses of subjects with a BMI <27,
signiﬁcant increases in cartilage T2 relaxation time were found in the
lateral femoral cartilage (mean increase: 1.02; 95% CI: 0.01-2.03;
p¼0.047), the medial tibial cartilage (mean increase: 1.40; 95% CI: 0.38 -
2.44; p¼0.007) and in the average of all compartments (mean increase:
0.90; 95% CI: 0.04 - 1.76; p¼0.038) in subjects with recommended
physical activity levels compared to inactive subjects.
Conclusion: We found that in knees without radiographic OA in
asymptomatic subjects, recommended levels of physical activity were
associated with increases in meniscal and BMEP lesions compared to
inactive subjects. In normal weight subjects, higher activity levels may
be associated with early evidence of cartilage degradation. The impli-
cations of these ﬁndings for long term health of the knee in active
individual remains to be determined.
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THE ROLE OF SITE-1 PROTEASE IN THE PATHOGENESIS OF
OSTEOARTHRITIS
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Beijing, China; zDept. of Orthopaedics of Peking Univ. Shenzhen Hosp.,
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Objective: Previous researches have elaborated that osteoarthritis (OA)
is a metabolic disease with the epigenetic and proteomic analysis
studies for various lipid metabolism-related genes and proteins com-
paring osteoarthritic cartilage with normal. Site-1 protease (S1P) or
subtilisin/kexin-isoenzyme-1 (SKI-1) is a membrane-bound pyrolysin-
like serine protease, regulating cholesterol and fatty acids pathways by
cleaving Sterol Regulatory Element Binding Proteins (SREBPs), andmost
recently several experimental studies have provided evidence that S1P
is essential for endochondral bone formation and involving in chon-
drocyte function. However, there has been no report so far on the
relationship between site-1 protease (S1P) with OA. Thus, we con-
centrated on the role and possible mechanism of S1P in the patho-
genesis of osteoarthritis.
Material and methods: Cartilage tissues were obtained from total knee
arthroplasty for osteoarthritis or total hip arthroplasty for fracture of
neck of femur (normal control group). Meanwhile, the normal and
osteoarthritic cartilage isolated from of C57BL/6 mice and spontaneous
osteoarthritic littermates. Then, immunohistochemical staining and
ﬂuorescence quantitative polymerase chain reaction (FQ-PCR) were
performed to detect the expression of S1P, SREBP-2, 3-hydroxy-3-
methyl-glutaryl-CoA reductase (HMG-CoAR), SOX9, type II collagen and
aggrecan. Furthermore, we treated normal chondrocytes with inter-
leukin-1 beta (IL-1b), and evaluated the expression of the above genes
and monocyte chemotactic protein-1 (MCP-1).
Results: we found that the expression of S1P, SREBP-2, HMG-CoAR,
SOX9, type II collagen and aggrecan in OA patients and normal controls
were signiﬁcantly different, and similar results obtained in the two
C57BL/6 mice groups. After induced by IL-1b, normal chondrocytes
became hypertrophy-like chondrocytes, and notably, the expression of
S1P, SREBP-2, metalloproteinase-1 (MMP-1), metalloproteinase-13
(MMP-13), MCP-1 and HMG-CoAR were upregulated, and SOX9, type II
collagen and aggrecan were inhibited in vitro.Conclusion: These data suggest that provided evidence on the associ-
ation of S1Pwith OA pathogenesis. Proinﬂammatory cytokine IL-1bmay
inﬂuence the hypertrophy and function of chondrocyte through S1P.
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ASSOCIATION BETWEEN THE LOWER SERUM PIICP LEVEL AND THE
JOINT SPACE NARROWING ON THE ASYMPTOMATIC KNEE
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Purpose: The gold standard for assessing joint damage of osteoarthritis
(OA) is still the plain radiograph. However, this method only provides a
historical view of the skeletal damage that has already occurred. Radi-
ography is relatively insensitive, and does not allow for the early detec-
tion of in joint tissues and early joint damage. In joint diseases, there is a
loss of the normal balance between the synthesis and degradation of the
molecules that provide the articular cartilage with its biochemical and
functional properties. Biomarkers are candidates that are now being used
to detect and monitor cartilage metabolism for critical assessment of the
pathophysiological processes that lead to joint failure in OA patients.
Currently, many kinds of biochemical markers associated with the car-
tilage metabolism have been investigated. Pro-collagen type II C-pro-
peptide (PIICP) is a c-terminal peptide produced in the course of
synthesis of type II collagen and can be assayed in synovial ﬂuid and
serum by a speciﬁc immunoassay (ELISA). It was previously reported that
both synovial ﬂuid and serum levels of PIICP were increased in the
subjects with doubtful knee OA (Kellgren & Lawrence grading [K/L] grade
0-1). We have also reported that, in contrast to the increase in the urinary
levels of cartilage degradation biomarker, C-terminal telopeptides of type
II collagen (CTX-II), the serum levels of CPII, which is one of the other
cartilage synthesis biomarkers, were decreased in patients with early
stage of knee OA (K/L grade 2), where the radiographic joint space nar-
rowing became clear. Based on these results, we hypothesized that the
lower cartilage synthesis was associated with the reduction of articular
cartilage thickness of the knee joint.
The purpose of this study is to investigate the hypothesis by evaluating
whether there is an association between serum levels of PIICP and the
radiographic joint space narrowing of the knee joints.
Methods: Fourty seven healthy men volunteers (41.0 y in average) were
enrolled in this study. They didn’t have any symptoms for knee pain and
experience any traumatic episodes for the knee joints. In addition to the
basal characteristics of the subjects, a standing, extended antero-pos-
terior view radiograph of both knee and serum levels of PIICP were also
measured at the time of study entry. Serum levels of PIICP were
measured by ELISA (Uscn life science: SEA964Hu PIICP). Experienced
readers read the radiographs independently recorded the radiographic
features of K/L grade and joint space width (JSW). JSW was determined
at the center point of the medial femoro-tibial compartment on a
radiograph using a 0.1-mm graduated magnifying lens. For each par-
ticipant, the higher K/L grade and the lower JSW of the ﬁndings of both
knees used for the analysis as targeted knee. The statistical analyses
were conducted using the SPSS (SPSS version 17.0). Relationships
between JSWand serum levels of PIICP were assessed bymultiple linear
regression analysis with adjustments for age and body mass index
(BMI).
Results: Of 47 subjects, 17 showed a K/L grade 0, 24 showed a K/L grade
1 and 6 showed a K/L grade 2 on radiographs. The serum levels of PIICP
was 261.6 pg/mL on average (SD; 81.6 pg/mL), and the JSW in the tar-
geted knee was 4.52 mm on average (SD; 0.94). No signiﬁcant differ-
ences of the serum levels of PIICP were observed between the groups
divided by the severity of K/L grade (p¼0.352). Multiple linear regres-
sion analysis with adjustments for age and BMI showed signiﬁcant
positive correlations between the radiographs JSW and the serum PIICP
level (b¼0.404, p ¼ 0.007).
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S368Conclusions: We demonstrated in the present study that the lower
serum levels of PIICP, that indicate the reduction of cartilage synthesis,
were associated with the lower JSW, that is an one of the typical signs of
OA. We speculate that the joint space narrowing could occur when the
cartilage repair system is burned out according to the lower cartilage
synthesis potential. In conclusion, the lower cartilage synthesis was
associated with the radiographic joint space narrowing of the knee joint
in men in early forties.
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MANGIFERIN STIMULATES CHONDROGENIC DIFFERENTIATION OF
MESENCHYMAL STEM CELLS FROM SUBCHONDRAL BONE AND
TARGETS MULTIPLE ASPECTS OF SMADS AND SOX9 PATHWAYS
J. Huh, P. Koh, B-K. Seo, Y-H. Baek, D-Y. Choi, J-D. Lee, D-S. Park. Kyung
Hee Univ., Seoul, REPUBLIC OF KOREA
Purpose: To assess the effect that mangiferin(1), a standard component
of WIN-34B, has on chondrogenic differentiation of mesenchymal stem
cells(MSCs) from rabbit subchondral bone.
Methods: Histological analysis was performed by alcian blue, oil red O,
and alizarin red staining to evaluate if progenitor cells from rabbit
subchondral bone have chondrogenic, adipogenic, and osteogenic dif-
ferentiation capacity. Changes in levels of chondrogenic markers type II
a1 collagen(col2a1), cartilage protein, SOX9, and aggrecan after man-
giferin treatment in IL-1b-stimulated MSCs were observed. Sulfated
glycosaminoglycan(sGAG), type II collagen, chondrogenic markers
col2a1, cartilage link protein, SOX9, aggrecan, proinﬂammatory cyto-
kines, matrix metallo proteinases(MMPs), and growth factors bone
morphogenic protein-2(BMP-2), BMP-4, basic ﬁbroblast growth fac-
tor(bFGF), and transforming growth factor-b(TGF-b) which are related
to chondrogenesis were also observed for changes in the same setting.
The mRNA expression was assessed by real time polymerase chain
reaction(RT-PCR), and protein levels were determined by ELISA assay.
Changes in chondrogenesis-related pathways Smad and SOX9 were
observed by Western blotting.
Results: sGAG and type II collagen increased after IL-1b-stimulated
MSCs, and decreased after mangiferin administration. Chondrogenic
markers col2a1, cartilage link protein, SOX9, and aggrecan were
decreased in IL-1b-stimulated MSCs, but increased after mangiferin
treatment. Proinﬂammatory cytokines(IL-1b, TNF-a) and MMP-1, MMP-
3 which increased after IL-1b stimulation of MSCs decreased after
mangiferin treatment. Chondrogenesis-related growth factors BMP-2,
BMP-4, bFGF, TGF-b were decreased in IL-1b-stimulated MSCs, but
increased after mangiferin treatment. Western blotting of IL-1b-
stimulated MSCs revealed that IL-1b disrupted chondrogenic differ-
entiation by down-regulation of phosphorylation of Smad2, 3, 1/5/8 and
SOX 9, and mangiferin up-regulated phosphorylation of Smad2,3 1/5/8
and SOX 9 and thus restored chondrogenic differentiation.
Conclusions: Mangiferin has chondroprotective and chondrogenic
differentiation promoting effects on MSCs from subchondral bone, and
does so by acting on the Smad and SOX9 pathways.
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IDENTIFYING STRUCTURAL CUES INVOLVED WITH OSTEOARTHRITIS
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Purpose: The concomitant structural changes to bone and cartilage in
osteoarthritis (OA) are poorly understood. It is known that both tissues
are affected, speciﬁcally degradation of cartilage alongside change to
subchondral trabecular bone structure. However, a one-to-one assess-
ment of the two tissues in relation to each other is not available. This
insight would allow categorization of disease state, as well as targeted
drug treatment for structure-modifying effects or plans of care for
physical therapy. The aim of this study is evaluate humeral heads from
end stage OA patients to correlate spatially relevant structural change
between the cartilage and bone tissues.
Methods: Humeral head samples were harvested from 9 female
patients undergoing joint replacement for end stage OA. Consent from
the patients and approval of the local ethics committee was received.
Average patient age at resection was 72 þ/- 15 years, and body mass
index of 27 þ/- 5 kg/m2. Patient history was recorded includingsecondary conditions (e.g. osteoporosis or rheumatoid arthritis) and
ongoing osteoporosis or glucocorticoid treatment, i.e. treatments with
potential structural effects.
Following surgery, the samples were scanned using micro-computed
tomography, microCT (mCT 80, Scanco Medical, Br€uttisellen, CH) at an
isotropic voxel size of 30 mm, followed by magnetic resonance imaging,
MRI (Achieva, 3.0 Tesla, Philipps, Andover, MA, USA). The samples were
immersed in Fombolin oil to enhance cartilage contrast, and scanned at
150 mm in-plane (300 mm out-of-plane) resolution using a T1 enhanced
Gradient Echo Sequence, with water selective excitation. The cartilage
was extracted from the MRI images, and then registered with the
microCT scan for further processing. Five anatomical regions of interest
were deﬁned for each sample (i.e. anterior, lateral, medial, posterior and
a central core).
Quantitative bone and cartilage morphometric analysis was then per-
formed for standard measures such as bone volume density (BV/TV),
trabecular thickness (Tb.Th), trabecular spacing (Tb.Sp), and cartilage
thickness (Cg.Th). Also the denuded surface was calculated as the per-
centage of bone surface not covered by cartilage, (%DS). Morphometric
parameters of interest were then plotted. Gross visual examination of
the data was compared with morphometry and patient history to
identify patterns of interest that could explain correlated data.
Results: Gross visual examination indicated that the samples fell into
two groups - effectively those with an osteoporosis-like structure (n ¼
2), often displaying large regions of very low to no trabeculae, ﬁgure 1a,
and those with overt sclerosis of the subchondral bone (n ¼ 6), often in
the presence of large holes (visualised as bone marrow oedema on the
MRI scans) and osteophytes, ﬁgure 1b. One sample ﬁt into neither
categorization, appearing structurally “healthy”. This sample was
omitted from the subsequent analysis. No correlation was observed
between the categorisation of a sample and the patient history.
Figure 1. (a) Osteoporosis-like sample with intact cartilage and complete
loss of trabecular structure (indicated by arrow), (b) Sclerotic sample with
loss of cartilage covering the bone, osteophyte growth (right arrow), and
large bone marrow oedema holes (left arrows). Colour indicates cartilage
thickness, where blue is thinnest and red is thickest.
Morphometric analysis indicated that the two samples with an osteo-
porosis-like structure showed no relation to cartilage measures (%DS or
Cg.Th). However for samples with sclerotic bone change, there were
signiﬁcant correlations between the bone and cartilagemorphometry, p
< 0.01. Speciﬁcally, in regions of thin cartilage the trabecular thickness
was thicker and vice versa (see ﬁgure 2a), and for regions with a large %
DS, the BV/TV was also greater (see ﬁgure 2b). Additionally, the dense
bone and loss of cartilage appeared to predominantly affect the anterior
region of the humeral heads.
